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ABSTRACT 

This  report  reviews  recent  theoretical  and  empirical  developments  in  research 
on  the  economic  gains  from  international  trade,  particularly  agricultural 
trade.    According  to  traditional  theory,  a  marketing  situation  where  no  tariffs 
or  other  barriers  are  imposed  on  international  trade  (free  trade)  is  always 
superior  to  a  policy  of  national  self-sufficiency  and  nonreliance  on  imports  or 
economic  aid  (autarky).    However,  recent  literature  indicates  that  these 
traditional  arguments  are  easily  violated  under  a  variety  of  circumstances. 
This  report  analyzes  general-  and  partial-equilibrium  trade  models  that 
illustrate  these  circumstances;  research  on  the  effects  of  government 
intervention  on  trade  gains  in  U.S.  agriculture;  and  developments  in  trade 
model  specification,  estimation  methods,  and  construction. 
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SUMMARY 


This  report  reviews  recent  theoretical  and  empirical  developments  in  research 
on  the  economic  gains  from  international  trade,  particularly  agricultural 
trade.     According  to  traditional  theory,  a  marketing  situation  where  no  tariffs 
or  other  barriers  are  imposed  on  international  trade  (free  trade)  is  always 
superior  to  a  policy  of  national  self-sufficiency  and  nonreliance  on  imports  or 
economic  aid  (autarky) .     Some  individuals  gain  under  free  trade  while  others 
lose,  but  the  gainers  offset  the  losers.     However,  recent  literature  indicates 
that  these  traditional  arguments  are  easily  violated  under  a  variety  of 
circumstances . 

This  report  analyzes  general-  and  partial-equilibrium  trade  models  that 
illustrate  these  circumstances;  research  on  the  effects  of  government 
intervention  on  trade  gains  in  U.S.  agriculture;  and  developments  in  trade 
model  specification,  estimation  methods,  and  construction. 

Many  studies  demonstrate  that  the  following  situations  are  contrary  to 
traditional  arguments: 

o  Increasing  returns  to  scale  economies.     Two  economies  with  the  same 

technology  and  relative  production  factors  (resources  used  to  produce  a  good 
or  service)  can  still  trade  and  gain  if  they  have  increasing  returns  to  scale 
(a  doubling  of  all  inputs  more  than  doubles  output)  and  monopolistic 
competition  (many  sellers  of  differentiated  products).     But,  the  economies 
will  not  always  gain  by  trading  because  increasing  returns  are  distortions, 
and  standard  trade  theory  indicates  that  trade  subject  to  distortions  may  be 
inferior  to  autarky. 

o  Dynamic  economic  settings.     Free  trade  is  not  inferior  to  autarky  even  in  a 
dynamic,  or  changing,  setting.     Whole  generations  gain  while  other 
generations  lose,  but  overall,  the  gains  exceed  the  losses. 

o  Foreign  ownership  of  production  factors.     When  foreign  interests  own  the 
production  factors,  an  economy  will  not  always  gain  from  trade.  This 
argument  is  particularly  relevant  to  U.S.  agriculture.     Concern  has  increased 
over  the  degree  of  foreign  landownership  in  the  United  States  and  the 
significant  portion  of  foreign  workers  in  agricultural  industries  like  the 
fresh  fruit  and  vegetable  sectors. 

o  Monopolies .     A  small  economy  will  always  gain  by  moving  from  autarky  to  free 
trade  if  its  domestic  industry  is  monopolized  (only  one  seller)  because  the 
monopoly  will  be  small  relative  to  the  world  market.     The  world  trade  terms 
will  supersede  the  monopoly's  prices  and  destroy  it.     This  argument  does  not 
necessarily  apply,  however,  in  the  case  of  large  countries.     In  some  cases,  a 
large  country  would  be  better  off  under  autarky  than  under  free  trade. 
Moreover,  the  elimination  of  all  monopolies  in  international  trade  may 
maximize  world  welfare,  but  a  country  may  actually  lose  by  the  destruction  of 
its  monopoly. 

o  Uncertain  economic  conditions.     Uncertain  economic  conditions  can  affect 

trade  gains.     For  example,  a  country's  trade  volume  and  gains  will  be  smaller 
in  the  case  of  uncertain  world  prices,  and  changes  in  production  factors  can 
affect  relative  factor  prices.     In  the  case  of  a  small  trading  country's 
trade  fluctuating  widely  as  a  result  of  uncertain  transaction  costs  or 
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erratic  movements  in  spot  exchange  rates,  autarky  will  not  be  optimal 
regardless  of  trade  term  variations. 

o  Government  intervention  in  domestic  markets.     Trade  tariffs,  quotas,  and 
restrictions  can  also  affect  trade  gains.     For  example,  the  U.S.  beef  market 
is  protected  from  foreign  competition  by  an  import  quota  and  a  voluntary 
restraint  agreement  negotiated  with  U.S.  trading  partners.     The  voluntary 
restraint  agreement  may  actually  work  in  favor  of  the  exporting  nations  and 
not  the  United  States.  Furthermore,  the  quota  arrangement  may  involve  a 
significant  U.S.  loss. 

Despite  the  above  arguments,  studies  indicate  that  free  trade  is  remarkably 
robust.     Much  more  research  is  needed,  however,  particularly  in  two  areas. 
First,  what  is  the  magnitude  of  existing  potential  trade  gains  and  the 
associated  costs  of  departing  from  free  trade?    Because  of  the  dearth  of 
research  studies  on  this  topic  and  the  primitive  research  approaches  that  have 
been  used,  a  major  goal  of  research  in  this  area  would  be  construction  of 
workable,  yet  realistic,  tools  for  such  analysis.     Second,  what  are  the  effects 
of  domestic  policy  alternatives  on  trade  gains?    This  area  seems  particularly 
important  for  individuals  interested  in  such  sectors  as  U.S.  agriculture  where 
the  Government  is  highly  involved. 


iii 


Economic  Gains  From  Agricultural  Trade 

A  Review  and  Bibliography 


Barry  Coyle,  Robert  G.  Chambers,  and  Andrew  Schmitz 


INTRODUCTION 

This  paper  reviews  recent  theoretical  and  empirical  developments  in  literature 
on  the  economic  gains  from  international  trade.     Letiche,  Chambers,  and  Schmitz 
already  surveyed  much  of  this  literature  (123) ,  1/  so  we  emphasize  the  most 
recent  developments  and  literature.     For  a  thorough  introduction  to  the 
literature  on  classical  gains  from  trade,  see  (123) . 

STANDARD  TRADE  GAINS  RESULTS 

The  opening  of  an  economy  to  trade  implies  that  some  individuals  will  gain 
while  others  will  lose.     Two  examples  best  illustrate  this  point;  one  from  the 
general-equilibrium  Heckscher-Ohlin- Samuelson  (HOS)  model  and  one  from  a 
partial-equilibrium  context.     The  HOS  example  is  from  the  Stolper-Samuelson 
theorem  which  says  that  in  any  economy  with  two  productive  inputs  (available  in 
fixed  amounts)  producing  two  outputs  according  to  constant  returns  to  scale,  a 
rise  in  a  relative  output  price  raises  the  share  in  national  income  of  the 
factor  used  intensively  in  the  production  of  the  good  whose  relative  price 
rises  (176 ) .     The  movement  from  autarky  to  free  trade  entails  a  change  in 
relative  prices  and,  by  the  Stolper-Samuelson  theorem,  a  change  in  the  factor 
shares  of  national  income.     The  factor  used  intensively  in  the  production  of 
the  good  whose  price  falls  will  see  its  position  in  the  economy  deteriorate, 
while  the  factor  used  intensively  in  the  production  of  the  good  whose  relative 
price  rises  will  see  its  position  enhanced.     The  latter  gains  at  the  expense  of 
the  former  as  a  result  of  the  introduction  of  trade. 

The  standard  open-economy  supply  and  demand  model  is  a  more  concrete  example 
(fig.  1),  where  P  represents  price;  Q,  quantity;  and  S  and  D,  domestic  supply 
and  demand  curves  for  an  internationally  traded  commodity.     The  market 
equilibrates  at  price        and  quantity  OQ^  in  a  country  without  trade.  If 
there  is  trade  and  the  country  exports  the  commodity,  the  resulting  equilibrium 
is  at  P-j,  where  the  country  produces  at  OS-j.,  consumes  at  OD-j,  and  exports 
the  amount  S-p  -  Df.     Domestic  consumers  end  up  paying  a  higher  per  unit 
price  for  less  of  the  commodity  as  a  result  of  the  introduction  of  trade.  They 
are  worse  off,  and  the  area  labeled  A  gives  their  loss  in  Marshallian  consumer 
surplus  terms.  2/    Conversely,  domestic  producers  sell  more  at  a  higher  price, 

1/  Underlined  numbers  in  parentheses  refer  to  items  in  the  bibliography. 
2/  Area  A  is  the  area  below  the  demand  curve  bounded  by  price  P^  and  Pf . 
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and  they  are  better  off.     B  +  A  gives  producers'  gains  from  moving  to  the  trade 
position.     Hence,  producers  can  transfer  quasi-rents  in  the  amount  A  to 
consumers  and  still  have  B  left  over  if  the  economy  is  opened  to  trade.  Thus, 
although  consumers  definitely  lose  as  a  result  of  the  introduction  of  trade, 
the  fact  that  producers  could  potentially  bribe  consumers  to  accept  trade  is 
often  taken  as  proof  of  the  existence  of  trade  gains. 

This  example  demonstrates  two  important  aspects  of  the  gains  from  trade 
literature:     Some  individuals  lose  by  accepting  free  trade,  and  the  argument 
for  free  trade  rests  upon  the  principle  of  potential  compensation  of  gainers  by 
losers.     Almost  all  gains  from  trade  arguments  are  of  this  latter  type.  Gains 
from  trade  arguments  do  not  imply  that  everyone  is  better  off,  except  in  very 
special  circumstances.     Rather,  they  imply  that  potentially  everyone  could  be 
made  no  worse  off,  and  at  least  one  person  could  be  made  better  off. 

The  partial-equilibrium  analysis  of  trade  gains  can  be  extended  to  the  excess 
supply  and  demand  framework  in  figure  2.     These  schedules  can  be  derived  from 
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the  domestic  market  supply  and  demand  curves  shown  earlier.     The  excess  supply 
curve  ES  shows  the  quantity  exported  at  various  prices ,  and  ED  shows  the 
quantity  imported.    With  free  trade,  the  price  is  P^^,  and  Q^^  is  the  amount 
traded  in  international  markets.     In  principle,  one  can  build  up  to  a 
general-equilibrium  framework  by  specifying  excess  supply  and  demand  curves  for 
all  relevant  traded  goods.     From  these,  trade  gains  can  be  measured,  as  figure 
2  shows.     P^^ac  is  the  exporter's  gain,  and  P^^ab  is  the  importer's  gain. 
Thus,  the  total  gains  from  trade  for  this  one-commodity  market  are  cab. 

The  literature  on  the  effects  of  commodity  price  stabilization  has  its  roots  in 
figure  2.     Suppose  variations  in  weather  cause  excess  supply  to  fluctuate  back 
and  forth  between  ES  and  ES^.     At  ES,  price  is  P^;  at  ES^,  price  is  P2.  Two 
welfare  effects  of  implementing  a  buffer  stocks  policy  should  be  considered: 
The  aggregate  effect  with  both  countries  taken  together  and  the  individual 
country  effect.     The  two  solid  triangles  equal  the  gain  from  price  stabiliza- 
tion for  both  countries  together;  thus,  stabilization  leads  to  additional  trade 
gains.    However,  one  country  loses  from  stabilization  and  the  other  gains,  but 

Figure  2 

Welfare  and  instability  in  international  trade 
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what  one  country  gains  is  greater  than  what  the  other  loses .  The  importer 
loses  by  policies  designed  to  stabilize  price  unless  the  exporting  country 
compensates  the  importer. 

This  simple  model  has  been  modified  in  many  ways  by  taking  into  account  such 
components  as  storage  costs.     Nevertheless,  the  model  demonstrates  an  important 
ingredient  common  to  all  the  model  extensions:     There  are  potential  gains 
exceeding  losses  from  stabilization.    With  appropriate  redistribution  policies, 
all  agents  can  benefit  from  price  stabilization  policies.     This  model  raises 
the  interesting  question  as  to  who  should  hold  reserves,  which  is  important 
from  a  practical  policy  standpoint.     The  partial-equilibrium  models  outlined  in 
figures  1  and  2  have  secured  an  especially  important  place  in  agricultural 
trade  analysis.     Although  the  general  economics  literature  on  international 
trade  relies  heavily  on  general-equilibrium  models,  both  theoretical  and 
empirical  work  on  agricultural  trade  have  centered  on  the  partial-equilibrium 
or  one-sector  model.     And  most  welfare  analyses  have  been  carried  out 
exclusively  in  terms  of  consumer  and  producer  surplus. 

The  standard  demonstration  of  the  potential  gains  from  free  trade,  for  which 
Samuelson  offered  the  first  rigorous  proof  ( 166 ) .  hinges  on  the  demonstration 
that  the  opening  of  trade  essentially  transforms  the  technology  available  to  an 
economy.     For  any  bundle  the  economy  would  produce  under  autarky,  the  economy 
could  trade  to  obtain  a  commodity  bundle  no  smaller  than  the  autarkic  bundle. 
To  see  the  argument  formally,  we  introduce  some  notation  and  assumptions  on  the 
technology.     Let  outputs  and  primary  inputs  be  divisible  into  two  separate 

groups  denoted  by  the  respective  n  and  m  dimensional  vectors  y  =  (y;|^,  ,  yj^) 

and  X  =  (X]^,  ,  x^) .     Technology  is  characterized  by  the  convex  transforma- 
tion function  T(y,x)  =  0  and  its  dual  revenue  function: 

R(p,x)  =  Max  [p.y:  T(y,x)  =  0], 

y 

where  p  is  the  vector  of  commodity  prices.     The  properties  of  R(p,y)  are 
discussed  in  detail  in  Dixit  and  Norman  (65) .     If  we  let  superscript  1  refer  to 
the  trading  situation  and  superscript  0  to  the  autarkic  situation,  then  under 
competition,  we  have  the  following: 

R(pl,  X)  =  pl.yi  >  P^.y°. 

The  income  generated  by  the  revenue  maximizing  output  bundle  always  exceeds  the 
revenue  generated  by  the  autarkic  bundle  when  income  is  evaluated  at  the  free 
trade  set  of  prices.     Figure  3  illustrates  this  point  graphically,  where  TT'  is 
the  relevant  transformation  curve  between  two  commodities        and  y2 • 
If  the  slope  of  PP*  gives  international  prices  and  A  is  the  autarkic  bundle, 
the  income  that  A  generates  can  never  exceed  the  income  that  the  revenue 
maximizing  bundle  generates.     Put  another  way,  the  existence  of  trade  expands 
the  technical  possibilities  to  PP'O  as  opposed  to  TT'O  that  is  available  under 
autarky.     Hence,  any  commodity  bundle  that  is  available  under  autarky  is  always 
potentially  available  with  free  trade. 

This  basic  point  has  been  extended  in  a  variety  of  ways  using  the  compensation 
principle  and  other  arguments  to  demonstrate  that  free  trade  is  always 
potentially  superior  to  autarky  (123) .     Usually,  these  arguments  involve  the 
possibility  of  lump-sum  transfers  between  gainers  and  losers  to  establish  the 
potential  Pareto  superiority  of  free  trade.     Recently,  however,  Dixit  and 
Norman  established  that  a  domestic  tax  and  subsidy  structure  always  distributes 
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income  in  such  a  manner  as  to  allow  all  consumers  to  consume  as  they  would 
under  autarky  while  still  generating  a  positive  amount  of  tax  revenue  (65) . 
The  existence  of  the  tax  revenue  suggests  that  the  government  could  potentially 
reduce  some  consumer's  taxes,  which  would  lead  to  an  increase  in  consumer 
welfare.     Hence,  all  consumers  could  be  kept  at  least  at  their  original 
consumption  level  while  making  some  other  consumers  better  off. 


ALTERNATIVE  TRADE  GAINS  RESULTS 

Recent  literature  indicates  that  traditional  arguments  are  easily  violated 
under  such  circumstances  as  increasing  returns  to  scale  economies,  dynamic 
economic  conditions,  foreign  ownership  of  production  factors,  monopolies, 
uncertain  economic  conditions,  and  government  intervention  in  domestic  markets. 


Figure  3 


Gains  from  trade  in  general  equilibrium 
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Increasing  Returns  to  Scale  Economies 


Economies  of  scale  effects  offer  interesting  modification  to  the  traditional 
argument  for  trade  gains.     Traditional  theoretical  models  typically  posit  the 
existence  of  constant  returns  to  scale  while  relying  upon  differential 
technologies,  factor  endowments,  or  tastes  to  provide  a  logical  basis  for 
international  trade.     However,  Krugman  demonstrated  that  two  economies  with  the 
same  technology  and  relative  endowments  will  still  trade  and  gain  if  they  have 
increasing  scale  economies  and  Chamberlinian  monopolistic  competition  ( 118) . 
Opening  economies  with  high  degrees  of  product  differentiation  to  trade  is 
equal  to  expanding  each  economy,  thereby  allowing  the  monopolistic  competitors 
to  expand  their  operations.     But  with  increasing  returns  to  scale,  an  expansion 
of  firm  size  leads  to  decreases  in  per  unit  costs  and,  hence,  trade  gains. 
Moreover,  such  a  model  provides  a  workable  explanation  of  interindustry  trade, 
that  is,  countries  exchanging  very  similar  products,  such  as  Toyotas  and  Fords. 

Other  authors  have  attempted  to  relax  the  constant  returns  to  scale  assumption 
in  the  trade  gains  analysis.     Eaton  and  Panagariya  outlined  some  conditions 
under  which  the  movement  from  autarky  to  free  trade  will  be  beneficial  (68) . 
However,  an  economy  with  increasing  returns  will  not  always  gain  by  trading. 
Production  externalities  in  the  form  of  increasing  returns  to  scale  are 
essentially  distortions,  and  standard  trade  theory  results  indicate  that  trade 
subject  to  distortions  may  be  inferior  to  autarky.     Figure  4  illustrates  this 
point,  where  the  severity  of  the  increasing  returns  results  in  a  production 
possibilities  frontier  that  is  convex  to  the  origin.     Autarkic  equilibrium  is 
at  point  A  while  international  prices  are  such  that  the  country  specializes  in 
the  production  of  y|^  but  trades  to  point  B  which  is  inferior  to  A.  However, 
Markusen  and  Melvin  demonstrated  that  in  a  two-country  world,  only  one  country 
can  lose  as  a  result  of  increasing  returns  to  scale  (131) . 

Dynamic  Economic  Settings 

Recent  developments  in  the  neo-Ricardian  literature  on  international  trade  and 
development  have  begun  to  question  whether  free  trade  is  truly  better  than 
autarky  for  an  economy  operating  in  a  dynamic  setting  (71^).     A  country's 
consumption  in  a  steady  state  may  be  higher  under  autarky  than  free  trade. 
Mainwaring  (128)  and  Metcalfe  and  Steedman  (137)  used  this  result  to  argue  that 
trade  can  cause  welfare  losses  for  dynamic  economies.     However,  Smith  stated 
that  making  welfare  comparisons  only  on  steady-state  outcomes  is  misleading 
(174) .     What  really  matters  are  the  dynamic  paths  the  economy  follows  under 
free  trade  or  autarky.     And  here,  in  the  absence  of  distortions,  what  is 
feasible  under  autarky  for  a  growing  economy  will  usually  be  feasible  under, 
free  trade.     But  the  converse  does  not  hold;  that  is,  what  is  feasible  under 

free  trade  for  a  growing  economy  will  not  necessarily  be  feasible  under 
autarky.     This  follows  from  the  fact  that,  at  each  point  in  time,  free  trade 

only  requires  the  intertemporal  budget  constraint  to  hold  while  autarky 

requires  consumption  to  equal  production.     Hence,  under  usual  assumptions,  free 

trade  will  not  be  Pareto  inferior  to  autarky  even  in  a  dynamic  setting. 

We  can  view  this  argument  another  way:     The  only  analytic  difference  between  a 
competitive,  intertemporal  equilibrium  and  a  static  equilibrium  is  that  the 
time  dimension,  as  well  as  the  more  usual  factors,  differentiates  commodities 
in  the  intertemporal  equilibrium.     Unless  the  dimensionality  of  the  commodity 
vector  is  an  important  aspect  of  the  static  proof  of  trade  gains,  standard 
arguments  should  establish  the  superiority  of  trade  over  autarky.     If  the  same 
commodity  available  at  two  different  dates  is  defined  as  two  different 
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commodities,  then  standard  arguments  do  prevail  as  Smith  demonstrated  (174) . 
The  paradox  of  the  steady-state,  autarkic  consumption  level  exceeding  the 
steady- state,  trading  consumption  level  is  still  consistent  with  the  preference 
for  trade  over  autarky  because  individual  gains  in  a  particular  generation  will 
outweigh  individual  losses  in  other  generations,  such  as  those  who  live  in  the 
steady  state.     This  notion  is  much  like  the  one  introduced  earlier:     With  the 
opening  of  trade,  some  people  gain  while  some  lose.     In  a  dynamic  context, 
whole  generations  gain  while  other  generations  lose,  but  on  balance,  the  gains 
exceed  the  losses. 

Foreign  Ownership  of  Production  Factors 

Another  interesting  set  of  developments  in  the  trade  gains  literature  relates 
to  how  the  foreign  ownership  of  production  factors  affects  the  usual  gains  from 
trade  arguments.     These  developments  seem  particularly  relevant  to  U.S. 
agriculture  because  of  increased  concern  over  the  degree  of  foreign  land 

Gains  from  trade  and  increasing  returns 
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ownership  in  the  United  States  and  the  significant  portion  of  foreign  workers 
in  agricultural  industries  like  the  fresh  fruit  and  vegetable  sectors. 

Opening  the  economy  to  trade  need  not  always  improve  welfare,  if  foreign 
interests  own  the  production  factors.       Consider  an  economy  where  two 
production  factors  in  fixed  supply  produce  two  outputs  according  to  the  usual 
HOS  assumptions.     Also  suppose  that  the  entire  fixed  supply  of  one  of  the 
factors  is  foreign  owned,  while  the  other  factor  is  domestically  owned. 
Finally,  suppose  that  in  moving  from  autarky  to  free  trade,  the  international 
demand  and  supply  conditions  are  such  that  the  relative  price  of  the  commodity 
using  the  foreign-owned  factor  intensively  rises.     Then  foreign  income  rises  at 
the  expense  of  domestic  income  according  to  the  Stolper- Samuelson  theorem. 
Hence,  free  trade  has  made  this  country  worse  off  if  only  the  welfare  of  the 
domestic  factor  owners  is  taken  into  account. 

Bhagwati  and  Brecher  addressed  such  issues  in  a  rigorous  two- commodity , 
two-factor,  two-country,  neoclassical  framework  (26^).     Their  results  confirmed 
the  polar  case  listed  above  as  a  special  case.     They  found,  however,  that  the 
root  cause  of  the  potentially  paradoxical  results  lies  in  the  fact  that  the 
aggregate  endowment  of  the  production  factors,  including  those  owned  by 
foreigners,  masks  the  true  factor  endowment  of  the  country.     This  in  turn  leads 
to  a  pattern  of  commodity  trade  that  the  country  otherwise  could  not  follow. 
Bhagwati  and  Brecher  coined  this  phenomenon  the  differential  trade  pattern  and 
have  used  it  to  study  the  welfare  implication  of  exogenously  induced  terms  of 
trade  changes,  international  transfers,  and  economic  expansion  ( 26 ) . 

Bhagwati  and  Brecher' s  research  is  closely  related  to  Mundell's  argument  that 
imposing  prohibitive  trade  barriers  while  allowing  the  free  flow  of  factors 
across  international  borders  will  result  in  the  usual  free  trade  solution 
(140).     That  is,  trade  in  production  factors  can  be  a  perfect  substitute  for 
trade  in  commodities.     Once  movement  of  factors  across  borders  is  possible,  the 
standard  theorems  of  the  HOS  model  will  be  significantly  altered. 

Monopolies 

Movement  from  autarky  to  free  trade  always  invokes  a  welfare  gain  in  trade 
gains  literature  if  a  domestic  industry  is  monopolized  but  the  country  is  small 
relative  to  the  world  market.     The  trade  gains  here  consist  of  two  components: 
the  usual  gains  from  engaging  in  trade  as  analyzed  above  and  the  gain  from  the 
destruction  of  the  distorting  monopoly  that  entry  into  the  world  market 
causes.     For,  although  a  monopoly  may  be  quite  large  relative  to  the  domestic 
industry,  it  will  be  small  relative  to  the  world  market,  and  the  world  terras  of 
trade  will  supersede  the  monopoly's  prices. 

This  argument  does  not  necessarily  apply,  however,  in  the  case  of  large 
countries.     Melvin  and  Warne  suggested  that,  in  some  cases,  a  large  country 
would  be  better  off  under  autarky  than  under  a  trade  monopoly  situation  (135). 
Moreover,  they  also  demonstrated  that  the  elimination  of  all  monopolies  in 
international  trade  may  maximize  world  welfare  but  does  not  necessarily  involve 
a  Pareto  improvement.     For  example,  in  a  two- country  world,  one  of  the 
countries  may  actually  lose  by  the  destruction  of  its  monopoly. 

Feenstra  recently  addressed  the  closely  related  issue  of  monopoly/monopsony  in 
a  small  open  economy  and  concluded  that  the  movement  toward  trade  liberaliza- 
tion does  not  necessarily  lead  to  a  welfare  improvement  (2Z) •     The  model  used 
is  an  extension  of  the  standard  monopoly  model  described  above  because  it 
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assumes  monopsony  on  factor  markets.     The  essential  difference  is  that  the 
movement  to  the  international  market  only  destroys  the  monopoly  distortion  that 
plagues  the  domestic  market.     The  monopsony  distortion  still  exists  as  long  as 
factors  do  not  flow  across  international  borders.     And  accordingly,  we  return 
to  the  generalized  distortion  model  that  Haberler  originally  suggested,  where 
trade  from  a  point  off  of  the  production  possibility  frontier  need  not  enhance 
welfare  (87^).     Feenstra  pointed  out,  however,  that  the  welfare  change 
associated  with  the  movement  to  free  trade  has  two  components:     the  welfare 
effect  of  eliminating  the  monopoly  distortion  and  the  welfare  effect  of  free 
trade  in  an  economy  with  a  monopoly  distortion  ( 7_7) .     As  suggested  above,  the 
latter  is  potentially  negative. 

Auquier  and  Caves  examined  the  closely  related  subject  of  a  firm  with  monopoly 
power  at  home  and  abroad  (8).     From  the  home  country's  viewpoint,  the  optimal 
policy  is  to  free  the  firm  to  act  competitively  at  home  while  extracting 
maximum  monopoly  profits  abroad.     Suppose,  however,  that  the  degree  of  monopoly 
cannot  be  freely  varied  at  home  and  abroad.      Auquier  and  Caves  derived  optimal 
policy  instruments  under  these  circumstances. 

Uncertain  Economic  Conditions 

Numerous  studies  have  appeared  on  the  gains  from  trade  under  uncertain  economic 
conditions.     Batra  and  Russell  examined  the  effects  of  increasing  uncertainty 
of  world  prices  on  the  social  welfare  of  a  trading  nation  and  demonstrated  that 
free  trade  may  not  be  optimal  (23).     Batra  then  introduced  a  random  variable  in 
the  production  function  and  assumed  that  the  expected  utility  of  the  producers 
is  to  be  maximized  (19).     This  analysis  was  confined  to  the  world  of  two 
commodities,  two  factors,  and  two  countries,  and  used  a  special  form  of  the 
production  function,  for  uncertainty  appears  as  a  multiplicative  factor  grafted 
onto  a  classical  production  function.     The  conclusions,  therefore,  depend  not 
only  on  the  producers  being  risk  averse  but  upon  the  precise  nature  of  their 
risk  aversion.     However,  the  results  still  provide  insights  for  the  development 
of  trade  gains  theory.     These  studies  concluded  that  trade  volume  and  gains  are 
smaller  under  uncertainty  than  under  certainty,  and  contrary  to  the  standard 
HQS  conclusion,  given  constant  commodity  prices,  changes  in  factor  endowments 
under  uncertainty  can  affect  relative  factor  prices. 

Young  investigated  the  case  of  a  small  trading  country  experiencing  large 
fluctuations  in  terms  of  trade  as  a  result  of  uncertain  transaction  costs 
and/or  erratic  movements  in  spot  exchange  rates  (204) .     Under  otherwise 
customary  assumptions,  the  following  nonautarky  theorem  was  derived:  Given 
trade  uncertainty,  in  general,  autarky  will  not  be  optimal  regardless  of 
variations  in  terms  of  trade.     Similarly,  by  introducing  forward  markets  into 
the  analysis,  Young  showed  that,  in  the  long  run,  autarky  cannot  be  optimal 
regardless  of  the  variations  in  terms  of  trade  and  whatever  the  level  of 

forward  prices. 

Further  discussions  (18,  67)  of  the  specific  issues  of  uncertainty  addressed 
above  generally  focus  on  many  of  the  trade  theorems,  such  as  factor  price 
equalization,  in  addition  to  the  effects  of  uncertainty  on  trade  gains.  The 
discussions  generally  support  Batra  and  Russell's  (23^)  conclusions  that 
increased  uncertainty  in  the  terms  of  trade  leads  to  a  decline  in  expected 
utility.     The  authors  do,  however,  derive  their  conclusions  under  more  precise 
assumptions  than  had  previously  been  the  case. 
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Turnovsky  reworked  the  Ricardian  model  of  international  trade  and  concluded 
that  expected  trade  gains  for  a  risk-averse  country  wishing  to  trade  under 
certainty  may  become  negative  under  price  uncertainty  (188) .     Just  and  others 
formulated  a  trading  model  in  which  both  price  uncertainty  and  storage 
activities  are  included  (112) .     They  showed  that,  with  nonincreasing  absolute 
risk  aversion  but  increasing  price  uncertainty,  both  importers  and  exporters  of 
the  stored  commodity  tend  to  reduce  their  trade  volume  and,  in  the  case  of 
extreme  risk  aversion  and  price  uncertainty,  would  be  better  off  not  trading. 

The  previous  models  allow  for  commodities  trade  but  not  for  securities  trade. 
Helpman  and  Razin  demonstrated  that  once  trade  is  allowed  in  both  goods  and 
securities,  thus  integrating  the  trade  theory  with  financial  market  theory,  the 
trade  theory  results  are  quite  different  than  if  only  goods  are  traded 
internationally  (93^) .     Securities  trade  allows  for  international  risk-sharing 
arrangements.     Many  of  the  models  reviewed  above  are  special  cases  of  the 
Helpman-Razin  framework  when  securities  trade  is  not  allowed.     The  models  show 
that  the  basic  trade  theorems  do  not  carry  over  to  uncertain  environments  in 
the  absence  of  international  risk- sharing  arrangements.     However,  the  theorems 
do  carry  to  uncertain  environments  if  international  trade  in  securities  is 
admitted.     The  basic  theorems  under  certainty  do  not  carry  over  to  uncertain 
environments  because,  with  uncertainty,  it  can  be  assumed  that  there  is  no 
international  trade  in  real  equities.     This  restriction  ties  each  country's 
production  decision  to  its  consumption  decision,  whereas  in  standard  trade 
theory,  given  commodity  prices,  a  country's  production  decision  is  unimportant 
to  its  consumption  decision. 

The  emphasis  on  international  risk-sharing  activities  has  also  been  carried 
over  to  the  literature  on  international  commodity  price  stabilization.  For 
example,  Newbery  and  Stiglitz  contended  that  the  need  for  buffer  stocks  to 
bring  about  price  stabilization  is  greatly  reduced  when  trade  in  international 
securities  is  incorporated  into  modeling  along  with  trade  in  real  goods  (145) . 
However,  Eaton  raised  an  important  point  on  the  issue  of  securities  trade  about 
the  appropriateness  of  assuming  international  trade  in  equities  (67): 

The  threat  of  default  or  nationalization  may  limit  such  trade 
significantly.     That  no  supranational  agency  exercises  policy  power  to 
enforce  contracts  between  agents  of  different  nationalities  makes 
implementation  or  risk- sharing  arrangements  at  the  international  level 
difficult.     The  experience  of  the  Overseas  Investment  Services,  Ltd. 
may  in  fact  illustrate  some  of  the  difficulties. 

Newbery  and  Stiglitz  presented  further  conditions  under  which  free  trade  may  be 
Pareto  inferior  to  autarky  under  uncertainty  (145) .     They  considered  the  case 
of  two  countries,  each  of  which  produces  a  safe  crop  as  well  as  a  risky  crop. 
They  further  assumed  that,  under  autarky,  each  country  has  unit  elastic  demand 
for  the  risky  crop  while  production  disturbances  across  the  two  countries  in 
the  risky  crop  are  inversely  related.     The  assumption  of  unit  demand  elasticity 
provides  producers  of  the  risky  crop  with  perfect  crop  insurance  under  autarky, 
yielding  them  a  stable  income.     The  introduction  of  trade  between  the  two 
countries  effectively  destroys  this  implicit  crop  insurance  in  each  country, 
thereby  making  producers  of  the  risky  crop  worse  off  while  encouraging 
production  of  the  safe  crop.     The  resulting  trading  equilibrium  is  consequently 
Pareto  inferior  to  autarky.     Here  the  root  cause  of  loss  from  engaging  in  trade 
seems  to  be  the  destruction  of  the  implicit  crop  insurance.     If  there  exist 
perfect  insurance  markets  (implicit  or  explicit),  uncertainty  causes  no  more 
problems  for  trade  gains  analysis  than  the  standard  trade  model,  but  if 
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insurance  markets  do  not  exist  so  that  risks  cannot  be  subjected  to  arbitrage, 
divergences  from  standard  results  in  the  trade  gains  literature  can  be  expected. 

The  effects  of  trade  instruments,  such  as  tariffs  and  quotas,  in  trade  theory 
under  certainty  are  well  understood:    Provided  the  government  auctions  off  the 
quota,  the  optimum-tariff  and  the  optimum-quota  are  equivalent.    Helpman  and 
Razin  showed  that  a  tariff  need  not  protect  the  import-competing  sector  under 
uncertainty  without  international  securities  trade  (94).    However,  with 
securities  trade  a  tariff  always  protects  the  import-competing  sector.  Helpman 
and  Razin  further  demonstrated  a  more  efficient  way  for  protection  under 
uncertainty  (95).    With  no  securities  trade,  an  equity  subsidy  is  preferred  to 
both  an  ad  valorem  tariff  with  a  predetermined  rate  and  to  a  quota  with  a 
predetermined  size.    With  securities  trade,  an  equity  subsidy  dominates  an  ad 
valorem  tariff  whenever  investors  do  not  choose  to  specialize  in  asset  holdings 
of  the  domestic  export  sector  or  their  perfect  foreign  substitutes.  Young 
^concluded  that  the  policy  that  maximizes  expected  domestic  surplus  is  a  fixed 
tariff  schedule  depending  only  on  world  price  if  the  demand  and  supply  function 
uncertainty  is  multiplicative  (204) .    If  uncertainty  is  additive  in  the  demand 
and  supply  schedules,  then  the  ranking  of  ad  valorem  tariffs  and  quotas  depends 
on  many  factors,  but  a  specific  tariff  is  always  superior  to  both  these 
policies . 

Young  and  Anderson  demonstrated  that  the  optimal  policy  subject  to  a  ceiling  on 
expected  imports  is  a  specific  tariff  and  the  optimal  policy  subject  to  a 
ceiling  on  expected  foreign  exchange  expenditure  is  an  ad  valorem  tariff  (205. 
206).    Thus,  different  constraints  require  different  forms  of  tariff.  They 
also  showed  that  the  optimal  policy  for  achieving  a  ceiling  on  expected  imports 
involves  an  import  reduction  if  the  world  price  of  the  importable  good  is 
uncertain  and  risk  aversion  is  high.    A  tariff  is  superior  to  a  quota  under 
domestic  uncertainty,  but  reducing  the  domestic  price  could  be  optimal.  Jabara 
and  Thompson  demonstrated  that  an  optimal  tariff  for  a  small  economy  exists 
under  uncertainty  contrary  to  the  usual  result  that  a  small,  open  economy 
always  loses  by  interfering  in  trade  channels  (101) . 

Government  Intervention 

Another  topic  is  the  impact  of  trade  tariffs,  quotas,  and  other  barriers  on 
trade  gains.    Although  U.S.  agriculture  is  often  perceived  as  being  quite  open 
to  the  international  economy,  some  markets,  such  as  sugar,  dairy,  and  beef,  are 
insulated  from  the  international  market  for  domestic  policy  purposes.    Sugar  is 
perhaps  the  most  obvious  example  because  it  is  often  argued  that  the  domestic 
beet  processing  industry  would  be  completely  destroyed  if  the  restrictive  sugar 
cane  import  policy  were  significantly  relaxed.    Similarly,  since  the 
midsixties,  the  domestic  beef  market  has  been  protected  from  foreign 
competition  by  an  import  quota  as  well  as  a  series  of  voluntary  restraint 
agreements  negotiated  with  U.S.  trading  partners.    However,  Allen,  Dodge,  and 
Schmitz  argued  that  the  voluntary  restraint  agreement  actually  works  in  favor 
of  the  exporting  nations  and  not  the  United  States  (3).    Furthermore,  Chambers 
and  others  have  presented  empirical  evidence  suggesting  that  the  quota 
arrangement  may  have  involved  significant  U.S.  welfare  losses  (50).  Such 
findings  highlight  the  need  for  a  clear  understanding  of  the  welfare  implica- 
tions of  restrictive  trade  policies. 

A  small  country  will  always  lose  in  standard  trade  models  by  the  imposition  of 
any  free  trade  restriction  because  a  small  country  cannot  affect  prices  in  the 
international  market;  it  can  only  affect  domestic  prices.    Thus,  regardless  of 
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its  import  or  export  policy,  a  small  country,  at  best,  can  only  fetch  the 
international  price  for  an  export  commodity,  while  it  must  always  pay  the 
international  price  for  an  import  commodity.     Therefore,  any  restrictive  import 
pricing  policy  can  only  be  effective  by  driving  a  wedge  between  the  domestic 
commodity  value  and  the  international  value.     This  leads  the  economy  to  a 
different  production  point  than  the  economy  would  realize  under  international 
trade.     But  because  the  economy  is  forced  to  trade  at  international  prices,  the 
international  income  that  this  new  production  pattern  generates  can  never 
exceed,  and  is  usually  less  than,  the  income  that  the  free  trade  production 
point  generates.     The  point  here  is  similar  to  that  illustrated  in  figure  2 
where  the  autarkic  production  point  always  lies  within  the  effective  income  set 
generated  by  the  free  trade  production  pattern.     Similar  arguments  establish 
that  a  quota  arrangement  generally  involves  a  welfare  loss  for  a  small  economy 
in  the  world  market.    A  quota  restricts  the  range  of  trading  arrangements  that 
a  country  can  make.     Hence,  any  trading  arrangement  that  can  be  arrived  at  with 
a  quota  could  always  be  attained  in  the  less  restrictive  free  trade  case. 
Therefore,  the  potential  gain  must  be  as  large  for  the  less  restrictive  free 
trade  case  as  the  quota-ridden  trade  case. 

Circumstances  change,  however,  when  a  country  can  affect  the  international 
trade  terms.    A  country  can  gain  by  restricting  trade  via  an  optimal  quota. 
Much  of  the  literature  on  this  issue  revolves  around  the  design  and  relative 
efficiency  of  such  policies.     The  important  point  is  that  the  country  in 
question  can  use  its  power  in  the  international  market  to  affect  favorably  the 
terms  of  trade  that  it  receives  much  like  a  domestic  monopoly  or  monopsony 
adjusts  production  or  purchases  to  maximize  its  Income.     Either  a  partial-  or 
general-equilibrium  framework  demonstrates  optimal  tariff  structure.     In  figure 
5,  let  ED  be  the  excess  demand  curve  of  an  importing  country  while  ES  is  the 
excess  supply  curve  of  the  exporting  country.     A  country  imposing  an  optimal 
tariff  would  want  to  control  the  amount  it  imports  to  maximize  its  trade 
surplus  and  tariff  revenues.     The  solution  to  this  problem  is  to  take  the 
marginal  curve  to  ES,  equate  this  margin  curve,  MES,  to  ED  to  obtain  the  import 
quantity,  and  derive  the  optimal  tariff  accordingly.     In  figure  5,  the  optimal 
level  of  imports  is  OQ^,  while  the  domestic  price  level  is  OPp  and  the 
international  price  level  is  OPf,  implying  that  the  optimal  tariff  is 
PpP^.     The  analogous  general-equilibrium  argument  is  to  have  the  country 
with  the  market  power  move  to  the  point  on  the  foreign  country's  offer  curve 
where  its  highest  trade  indifference  curve  is  just  tangent. 

Arguments  like  these  presume  that  either  the  foreign  country  does  not  have  any 

market  power  or  that  it  does  not  exploit  it.     If  these  assumptions  are  invalid, 

the  situation  becomes  closely  akin  to  that  of  bilateral  monopoly  where  standard 

theory  offers  no  clear  resolution.     Several  studies  have  attempted  to  assess 

appropriate  policy  actions  when  the  imposition  of  tariffs  is  likely  to  lead  to 
similar  retaliation  by  other  countries.     Tower,  Sheer,  and  Baas  examined 

various  policy  scenarios  and  concluded  that  world  welfare  always  declines  as  a 
result  of  any  nonzero  tariff  structure  (186) .     Under  retaliation,  both 
countries  may  end  up  losing  if  one  country  imposes  its  optimal  tariff.  Tower, 
Sheer,  and  Baas  also  outlined  sufficient  conditions  for  a  country  to  gain  from 
imposing  its  optimal  tariff.     Thursby  and  Jensen  used  a  game  theory  approach 
based  on  a  conjectural  variations  framework  to  consider  the  design  and 
formulation  of  trade  policy  recognizing  the  possibility  of  retaliation  (184) . 
Such  problems  also  seem  to  offer  fairly  obvious  areas  of  applications  for 
recent  developments  in  differential  game  theory  where  each  country's  optimal 
strategy  is  predicated  on  the  solution  of  an  optimal  control  problem. 
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Riezman  used  a  game  theory  approach  to  address  the  problem  of  retaliation 
(160) .     Because  countries  face  the  classic  prisoner's  dilemma  (where  each 
country  finds  it  best  to  restrict  trade  irrespective  of  the  activities  of  other 
countries),  even  though  free  trade  is  the  best  world  strategy,  there  is  no 
reason  to  expect  that  free  trade  will  be  chosen.    However,  if  a  country's 
trading  partner  institutes  a  tariff,  the  best  strategy  also  is  to  impose  a 
tariff.     Otherwise,  the  country  could  be  subject  to  the  optimal  tariff  and 
would  lose  accordingly.     Even  if  countries  cooperate,  however,  free  trade  may 
not  be  chosen  if  the  gains  from  trade  are  not  equally  distributed. 

A  particularly  interesting  area  of  research  that  has  recently  emerged  is  the 
application  of  the  design  of  optimal  income  taxation  and  public  utility  pricing 
on  international  trade  theory.     Saidi  and  Srinagesh,  the  main  contributors  to 
this  literature,  consider  the  case  of  a  small,  open  economy  that  is  trying  to 
raise  revenue  by  taxing  imports  (165) .    They  find  that  the  optimal  tariff 
structure  would  be  a  two-part  tariff  consisting  of  a  lump-sum  entry  fee  to 


Figure  5 

The  optimal  tariff  in  a  partial 
equilibrium  model 
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enter  the  import  market  as  well  as  a  marginal  tariff  schedule.     The  lump-sum 
fee  keeps  certain  consumers  out  of  the  import  markets. 

A  closely  related,  but  often  neglected,  problem  is  the  effect  of  domestic 
policy  alternatives  in  large,  open  economies  on  international  markets  and  trade 
gains.     Schuh  has  long  argued  that  the  maintenance  of  an  overvalued  exchange 
rate  by  developing  nations  is  equivalent  to  the  imposition  of  implicit  import 
tariffs  and  export  taxes  (171) .     For  example,  U.S.  agricultural  loan  rate 
programs,  deficiency  payment  programs,  and  acreage  allocation  programs  can  act 
as  implicit  export  taxes,  export  subsidies,  and  export  quotas,  respectively. 
To  clarify  this  point,  we  summarize  the  arguments  of  Chambers  and  Schmitz  who 
consider  the  effect  of  deficiency  payment  programs  on  the  trade  gains  (49). 

Figure  6  depicts  the  domestic  supply  and  demand  situation  of  a  large,  open 
economy  in  a  market  with  effective  target  prices.    Without  the  deficiency 
payment  program,  the  international  equilibrium  is  at  price  Pp.     But,  the 
imposition  of  the  deficiency  payment  program  with  target  price  set  at  P-j 

Figure  6 

Deficiency  payments  and  losses 
in  trade  gains 


Q 


14 


decreases  the  world  price  to  Pq.     The  deadweight  loss  associated  with  the 
program  equals  areas  A  +  B,  of  which  area  A  is  the  trade  surplus  loss  that  the 
program  causes.     Thus,  trade  gains  fall  as  a  result  of  the  program.     In  fact, 
in  some  cases,  such  a  program  can  effectively  eliminate  any  trade  gains. 

Rent  Seeking 

Government  restrictions  on  economic  activity  give  rise  to  rents.  Krueger 
developed  a  competitive  rent-seeking  model  where  rents  originate  from 
quantitative  restrictions,  such  as  import  licenses  and  minimum-wage 
legislation,  upon  international  trade  (117) .     Krueger  concluded  the  following: 
(1)  competitive  rent  seeking  leads  to  the  economy  operating  inside  its 
transformation  curve;  (2)  the  welfare  loss  is  greater  than  the  loss  from  the 
tariff  equivalent  of  these  quantitative  restrictions;  and  (3)  competitive  rent 
seeking  results  in  diverging  private  and  social  costs  of  certain  activities. 

A  vast  literature  on  the  topic  of  rent  seeking  has  developed.    Brock  and  Magee 
considered  the  economics  of  special-interest  politics,  showing  how  certain 
groups  are  successful  at  lobbying  for  tariff  protection  (38) .     Bhagwati  and 
Hansen  analyzed  smuggling  in  international  trade  (22) •     Rausser  in  a  recent 
paper  considered  both  Krueger-type  rent-seeking  activities  that  reduce 
productivity  and  government  instruments  that  remove  externalities  and  increase 
productivity  (156) . 

Bredahl  and  others  considered  rent  seeking  by  U.S.  and  Mexican  winter  vegetable 
producers  (37^) .     The  study  showed  which  type  of  trade  policy  leads  to 
competitive  rent-seeking  activities  by  producers  on  both  sides  of  the  border 
and  which  is  cooperative  in  nature.     Tariffs  yield  competitive  outcomes,  while 
voluntary  quotas  can  yield  a  cooperative  outcome  where  producers*  rents  are 
jointly  maximized.     The  study  tested  this  model  empirically  and  showed  that,  at 
times,  the  Mexican  and  Florida  winter  vegetable  producers  operated  an 
import-export  cartel  where  producers'  rents  in  both  countries  were  jointly 
maximized . 

GOVERNMENT  INTERVENTION  AND  U.S.  AGRICULTURAL  TRADE  GAINS 

Dardis  and  Learn  (58)  discussed  and  applied  procedures  for  partial-equilibrium 
measurement  of  costs  of  protection.     These  procedures  are  closely  related  to 
the  work  of  Corden  (54)  on  partial-equilibrium  costs  of  protection  and  our 
earlier  discussion  of  figure  1.     The  applied  part  of  the  Dardis  and  Learn  study 
appears  to  have  many  errors  (see  (104),  p.  311). 

Figure  7  summarizes  the  partial-equilibrium  measure  of  the  welfare  cost  of  an 
import  tariff.    W  denotes  the  exogenous  world  supply  price  of  imports;  dp,  the 
absolute  tariff;  S  and  D,  the  domestic  supply  and  demand  schedules  for  the 
imported  commodity;  and  dS  =  B  -  A  and  dD  =  E  -  C,  the  decrease  in  domestic 
production  and  the  increase  in  domestic  consumption  of  the  commodity  if  the 
tariff  is  abolished.     The  total  area  of  the  two  triangles  ABF  and  CEG 
represents  the  welfare  cost  of  the  tariff  on  the  imported  good,  or  the 
partial-equilibrium  measure  of  the  welfare  benefits  of  abolishing  the  tariff. 
The  tariff  leads  to  a  reduction  of  W^WEG  in  consumer  surplus,  an  increase  of 
W^WAF  in  producer  surplus,  and  an  increase  of  BCGF  in  tariff  revenue.  This 
partial-equilibrium  analysis  is  acceptable  to  the  extent  that  the  change  in 
imports  of  the  commodity  does  not  affect  other  commodities,  and  that  changes  in 
the  balance  of  pajonents  are  minor.     Similar  comments  apply  to  the  welfare  costs 
of  a  subsidy  on  an  export  good  (fig.  8).     The  small  country  case  is  analyzed. 
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so  the  welfare  cost  of  the  tariff  as  Dardis  and  Learn  observed  equals  the  trade 
surplus  loss  associated  with  the  tariff  policy  (58) . 

For  the  multicommodity  case,  the  changes  in  total  producer  cost  (APC)  and 
consumer  cost  (ACC)  for  a  change  in  import  tariffs  are  defined: 

APC  =  1/2  I  I  (5Si/4Pj)dP^ 
i  j 

ACC  =  1/2  11  (-4Di/6P-j)dP4  , 
i  j 

where       =  Sj^(p)  denotes  the  product  supply  schedule  for  commodity  i,  p  is 
the  commodity  price  vector,  and        =  Dj^Cp,  u)  is  the  Hicksian  (compensated) 
consumer  demand  schedule  for  commodity  i  (u  denotes  the  consumer's  utility 
level).     Dardis  and  Learn  noted  that  the  sums  of  own  price  effects  (5Sj^/4Pj^)dpj^ 
and  {-6D^/ 6P^)d-p^  are  less  than  APC  and  ACC  when  all  goods  are  substitutes 
(58).     In  addition,  summing  ( ZS j^/EPj  )dpj  over  both  inputs  and  outputs  will  over- 
estimate APC  due  to  the  interdependence  between  inputs  and  outputs. 

Coyle  (55)  recently  demonstrated  that  the  Dardis  and  Learn  (58)  approach  has 
even  more  formidable  technical  problems.     Dardis  and  Learn  assumed  in  their 
applied  analysis  that  the  demand  and  supply  elasticity  for  wheat  in  the  United 
States,  United  Kingdom,  West  Germany,  France,  Italy,  Denmark,  The  Netherlands, 
and  Canada  is  approximatly  0.5.     Cross-price  effects  are  ignored.     Using  the 


Figure  7 


Cost  of  protection  for  import  tariff 


p 


s 


w 


dp- 


LW 


D 


a 


b 


c 


e 


Q 


16 


partial- equilibrium  methodology  outlined  above,  the  authors  calculated  the 
protection  cost  for  wheat  (table  1)  (circa  1980).     The  authors  reported  results 
for  the  United  States  using  the  average  tariff  over  all  wheat  varieties  and  the 
average  tariff  for  hard  winter  wheat,  assuming  that  the  quality  of  exported 
wheat  is  higher  than  that  for  all  wheat.     They  speculated  that  the  results  for 
the  high-quality  hard  winter  wheat  are  more  representative  of  protection 
costs.     These  protection  costs  relative  to  the  value  (at  export  prices)  of 
domestic  production  and  consumption  were  0.2  percent  and  0.8  percent  for  all 
wheat  and  hard  winter  wheat,  respectively. 

Magee  provided  a  more  thorough  analysis  of  how  trade  restrictions  have  affected 
U.S.  trade  gains  since  1971  (127) .     The  partial-equilibrium  analysis  is  similar 
to  that  of  Dardis  and  Learn  (58^) .     Losses  in  trade  gains  are  modeled  as  in 
figures  7  and  8.     The  imports  considered  include  intermediate  goods  as  well  as 
consumer  goods,  although  at  the  time  of  the  study,  traditional  theory  had  dealt 
only  with  consumer  goods.     However,  the  analysis  has  been  shown  to  generalize 
exactly  to  intermediate  goods  (4 ,  11) . 

Magee  analyzed  the  trade  restriction  costs  for  three  U.S.  import  categories: 
those  that  compete  directly  with  U.S.  production  and  are  subject  to  tariffs; 
those  that  compete  only  partially;  and  those  subject  to  quotas  or  intergovern- 
mental agreements  (127) .    Available  data  concerning  imports  that  compete 
directly  with  U.S.  production  and  are  subject  to  tariffs  were  limited 
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to  manufactured  imports.     For  these  commodities,  the  shortrun  and  longrun 
elasticities  of  domestic  demand  and  supply  were  specified  to  be  consistent 
with  econometric  estimates  of  export  demand  elasticity  (assumed  to  be  -3  in  the 
short  run  and  -8  in  the  long  run) .     For  imports  that  neither  compete  directly 
with  domestic  production  nor  are  subject  to  quotas,  deadweight  losses 
attributed  to  the  tariffs  were  calculated  directly  from  assumed  lower  import 
demand  elasticities  (-2  in  the  short  run  and  -5  in  the  long  run). 
Approximately  one-sixth  of  U.S.  imports  under  quotas  were  in  agriculture 
(sugar,  meat,  dairy).     In  contrast  to  Dardis  and  Learn,  Magee  (127)  did  not 
assume  that  foreign  exporters  captured  the  tariff-equivalent  quota  revenues. 
The  annual  average  loss  of  the  sugar  quota  was  estimated  at  $400  million 
(including  $290  million  tariff-equivalent  revenue  paid  to  foreigners), 
accounting  for  one-ninth  of  the  welfare  loss  for  all  quotas.     Less  than  2 
percent  of  these  total  losses  were  attributed  to  quotas  for  meat  and  dairy 
products.     Thus,  the  sugar  cane  quota  program  proved  to  be  a  dominant  source  of 
welfare  losses  in  international  agricultural  trade. 

Magee  also  presented  crude  estimates  of  welfare  losses  due  to  restrictions  on 
U.S.  exports  (127) .    He  assumed  that  elimination  of  domestic  programs  designed 
to  keep  farm  resources  idle  (in  order  to  maintain  farm  incomes)  and  removal  of 
restrictions  on  U.S.  exports  would  cause  a  77-percent  increase  in  agricultural 
exports  at  essentially  zero  cost.     Thus,  he  calculated  substantial  welfare 
gains  due  to  removal  of  barriers  to  U.S.  agricultural  exports:     $3  billion  per 
year  in  the  short  run  and  $5  billion  per  year  in  the  long  run.  However, 
because  additional  resources  would  be  needed  to  produce  these  export  increases, 
these  figures  presumably  overstated  the  welfare  gains  of  removing  the 
barriers.    Magee  estimated  that  the  combined  effect  of  import  and  export 
restrictions  annually  averaged  $7.5  billion  in  the  short  run  and  $10.5  billion 
in  the  long  run,  so  approximately  half  of  the  total  welfare  losses  in  both  the 


Table  1 — Estimated  protection  costs  for  wheat,  1980 


Country  : 

Protection  cost 

Percent  1/         Million  dollars 

Canada 

-25  0 

France 

15  9.2 

United  Kingdom 

16  1.4 

West  Germany 

:                 40  44.5 

United  States: 
All  wheat 
Hard  winter 

:                   3  5.0 
:                16  12.6 

1/  Percent  tariff  =  100 

producer  price  -  import  or  export  price 
producer  price. 

Source:  (58). 
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short  run  and  long  run  were  due  to  restrictions  on  U.S.  agricultural  exports 
(127) .    Because  Magee's  results  were  for  a  period  prior  to  the  tremendous 
export  boom  of  the  midseventies,  they  may  be  used  as  a  crude  gauge  of  the  trade 
gains  resulting  from  that  boom.      Agricultural  export  value  increased  fivefold 
during  the  seventies,  and  although  agricultural  costs  undoubtedly  rose,  Magee^s 
estimates  would  serve  as  an  absolute  lower  bound  for  these  gains.  The 
tremendous  change  in  policy  climates  between  the  time  of  Magee's  study  and  now 
is  interesting  to  note.    The  United  States  is  mainly  interested  in  the  design 
of  agricultural  programs  that  will  enhance  its  competitive  edge.    Table  2 
summarizes  Magee's  static  gains  estimates. 

Cline  and  others  estimated  the  trade,  welfare,  and  en^loyment  effects  of 
various  trade  liberalization  schemes  for  10  industrial  countries  and  the 
European  Community  (EC)  (circa  1973)  (53)-     The  critical  components  of  the 
models  are  the  import  price  elasticities,  which  are  taken  from  other  studies. 
For  U.S.  agriculture,  estimates  by  Kreinen  (116)  were  used,  where  imports  of  a 
commodity  group  were  estimated  as  a  log-linear  function  of  own  price  and  gross 
national  product  (GNP)  using  ordinary  least  squares.     Table  3  summarizes  price 
elasticities  estimates  of  U.S.  agricultural  imports.    However,  omitting  the 
cross-price  effects  on  in^ort  demand  seriously  distorted  estimating  equations, 

Table  2 — Static  U.S.  trade  gains  estimates  due  to  trade  liberalization 


Type  of  restriction  eliminated 

Static  trade  Rains 

estimates 

Shortrun  : 

Longrun 

Million  dollars  per  year 

Tariffs  and  U.S.  imports  with  close 

domestic  substitutes 

:  97 

291 

Tariffs  on  other  U.S.  in^jorts 

81 

202 

Quotas  on  U.S.  imports 

3,555 

Restrictions  on  U.S.  manufactured  exports 

246 

380 

Restrictions  on  U.S.  agricultural  exports 

3,000 

5,000 

Total  effect  of  eliminating  import 

and  export  restrictions 

7,500 

10,500 

—  =  Not  applicable. 
Source:  (127). 


Table  3 — Weighted  average  import  price  elasticities  by  product 


Product 

Elas1 

ticity 

Animals  and  products 

-0 

.53 

Vegetable  products 

.90 

Fats  and  oils 

.43 

Food,  beverages,  and  tobacco 

-1 

.13 

Source:  (50). 
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and  simple  ordinary  least  squares  may  have  been  inappropriate  due  to 
simultaneous  equations  bias. 

Cline  and  others  then  used  these  estimated  import  demand  equations  to  calculate 
the  effects  of  various  tariff  liberalization  schemes  and  reductions  in  agri- 
cultural nontariff  barriers  on  imports  (53).     The  welfare  benefits  of  tariff 
liberalization  are  calculated  as: 

Z  1/2  (P-pl)i(Ml-M)i  +  (pl-pW)i(Ml-M)i  =  AW^, 
i 

where  (p  -  p^)  equals  the  domestic  price  decrease  in  commodity  i  imports 
after  the  tariff  reduction;  (p^  -  p")-"-,  the  difference  between  the 
domestic  import  price  at  the  reduced  tariff  and  the  world  supply  import  price; 
and  (M^  -  M)^  the  increase  in  import  quantity.     Trade  liberalization  is 
assumed  not  to  affect  p^.     The  above  formula  is  derived  from  a 
partial-equilibrium  analysis  of  the  effects  of  a  tariff  in  a  country's  market 
for  a  commodity  that  is  both  produced  domestically  and  imported.     However,  such 
partial-equilibrivim  analyses  do  not  generally  provide  accurate  indicators  of 
general-equilibrium  effects.     In  addition,  the  import  elasticities  used  cannot 
reasonably  be  interpreted  as  partial-equilibrium  responses;  at  best,  these 
elasticities  represent  reduced-form  (quasi-general  equilibrium)  changes  in 
import  demand  as  cross  prices  endogenous  to  the  economy  adjust  to  changes  in 
import  prices.     Thus,  the  analysis  cannot  be  interpreted  as  either  a  partial  or 
general  equilibrium. 

Table  4  summarizes  the  estimated  annual  static  welfare  gain  to  the  United 
States  (circa  1974)  from  60-percent  and  100-percent  tariff  reductions  for  all 
regions  under  study.     The  total  static  welfare  gains  of  $1,179  million 
approximate  10  percent  of  the  value  of  total  U.S.  imports  (circa  1974).  The 
dynamic  welfare  effects  of  trade  liberalization  (increased  scale  economies, 
increased  investment  rate,  increased  efficiency,  and  reduced  inflation)  may 
substantially  exceed  the  static  trade  gains.     Using  studies  within  the  European 
Common  Market  as  a  benchmark,  Cline  suggests  that  the  dynamic  welfare  effects 
are  on  average  (over  all  countries)  approximately  five  times  as  large  as  the 
static  trade  gains,  and  that,  for  the  United  States,  the  dynamic  effects  are  a 
smaller  multiple  of  the  static  effects.     Incorporating  scale  economies  or 
investment  changes  directly  into  the  estimation  procedure  is  not  attempted. 

Brown  and  Whalley  constructed  a  numerical  general-equilibrium  model  of 
international  trade  with  endogeneous  prices  (39).     Thus,  terms  of  trade  effects 


Table  4 — U.S.  trade  gains  from  tariff  reductions  in  industrialized  countries 


Trade  Rains 

Item 

60-percent        :  100-percent 
reduction         :  reduction 

U.S.  total: 

Excluding  textiles  and  petroleum 
Excluding  petroleum 

Million  dollars 

490.3  583.7 
990.5  1,179.1 

Source:  (53). 
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could  be  incorporated  directly  into  the  anaysis  of  effects  of  trade 
liberalization. 

Brown  and  Whalley  employed  an  HOS-type  trade  model  incorporating  four  trading 
areas:     the  United  States,  Japan,  EC,  and  the  rest  of  the  world  (39).  The 
authors  designated  five  aggregate  commodities  for  each  area:    agriculture  and 
food,  raw  materials  and  extractive  products,  nondurable  manufactured  goods, 
durable  manufactured  goods,  and  services.    Each  industry  and  area  has  a 
constant  elasticity  of  substitution  (CES) ,  constant  returns  to  scale,  and  a 
value-added,  production  function  which  permits  substitution  between  capital  and 
labor  services;  intermediate  products  of  other  industries  are  treated  as  fixed 
coefficient  inputs  in  the  production  of  final  goods.    On  the  consumption  side, 
a  CES  utility  function  is  specified  for  a  representative  consumer  in  each 
trading  area  and  for  consumer  incomes  related  to  the  total  value  of  primary 
factors  located  in  the  trading  area  (plus  government  transfers  minus  taxes). 
Domestic  taxation  and  subsidy  policies  enter  the  model  along  with  tariff 
barriers,  and  quotas  and  other  nontariff  barriers  are  represented  in  the  model 
in  ad  valorem  equivalent  form. 

The  authors  considered  the  model  too  complex  to  be  estimated  directly  by 
econometric  methods,  so  they  attempted  to  construct  a  data  set  (circa  1973) 
consistent  with  the  equilibrium  conditions  of  the  model  (demand  equals  supply 
for  all  products,  zero  economic  profits  for  each  industry,  zero  balance  of 
foreign  trade  for  each  country) .    They  used  this  equilibrium  data  set  to  help 
identify  parameters  of  the  model.    The  authors  employed  the  following 
elasticities  of  substitution  in  production  for  each  region:     agriculture  and 
food  (0.64);  raw  materials  (0.50);  nondurable  manufactured  goods  (0.93); 
durable  manufactured  goods  (0.74);  and  services  (0.97).    The  following  point 
estimates  of  uncompensated  own-price  elasticities  of  final  import  demand  were 
calculated:    United  States  (-1.63);  EC  (-0.91);  and  Japan  (-0.77).     Once  fully 
specified,  the  model  was  solved  for  a  general  equilibrium,  and  limited 
sensitivity  analyses  did  not  uncover  multiple  equilibria. 

The  general-equilibrivim  model  was  solved  under  the  existing  tariff  and 
nontariff  trade  barriers  (circa  1973)  and  under  five  tariff-reduction  policies 
proposed  at  the  Tokyo  Round  of  trade  negotiations.    These  proposals  excluded 
tariff  reductions  on  agricultural  products  and  reductions  in  nontariff  trade 
barriers.    In  addition,  the  authors  simulated  the  effects  of  a  unilateral 
abolition  of  U.S.  tariffs,  and  the  multilateral  abolition  of  tariffs,  nontariff 
barriers,  and  tariff  and  nontariff  barriers,  as  well  as  several  other  trade 
liberalization  policies.    Table  5  summarizes  the  longrun,  general-equilibrium 
welfare  effects  of  various  trade  liberalization  policies  in  terms  of  aggregate 
compensating  variations  (income  changes  required  to  compensate  each  consumer 
for  price  changes  evaluated  at  initial  levels  of  welfare.)    In  this  table,  a 
positive  niimber  indicates  an  increase  in  welfare  due  to  the  policy  experiment. 
The  United  States  proposed  alt  the  Tokyo  Round  a  40-percent  reduction  in  tariffs 
above  6.7  percent  on  manufactured  products  and  raw  materials,  and  a  nonlinear 
tariff  reduction  for  tariffs  less  than  6.7  percent. 

These  results  must  be  interpreted  with  caution  due  to  the  many  simplifying 
assumptions  in  constructing  the  model  and  to  data  limitations.    All  policy 
experiments  lead  to  an  increase  in  the  measure  of  total  world  welfare,  but 
regional  welfare  changes  vary  substantially.    The  greatest  change  in  magnitude 
of  the  U.S.  welfare  measure  is  the  reduction  in  welfare  accompanying  a 
unilateral  abolition  of  U.S.  tariffs.     Thus,  the  terms  of  trade  effects  are 
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substantial  for  the  United  States,  and  national  interests  have  strong  argvunents 
for  policies  to  approximate  optimal  tariffs. 

Schmitz  and  others  investigated  the  potential  trade  gains  increase  for 
exporting  producers  and  nations  of  various  grain  export  cartel  arrangements 
(170) .     The  authors  derived  quantitative  assessments  of  cartel  effects  largely 
from  an  Economic  Research  Service  (ERS)  model  by  Rojko,  Urban,  and  Naive 
(162) .     The  following  point  elasticities  at  free-trade  equilibrium  were 
calculated:     as  excess  wheat  supply  (0.54),  excess  wheat  demand  (-1.38),  excess 
coarse  grains  supply  (1.98),  and  excess  coarse  grain  demand  (-1.66). 

A  government  cartel  is  defined  as  choosing  export  levels  so  as  to  maximize 
producers'  profits  from  foreign  trade,  whereas  a  producer  cartel  is  defined  as 
choosing  domestic  production  and  export  levels  to  maximize  the  total  domestic 
and  foreign  producers*  profits.     The  distribution  of  benefits  from  cartels  is 
calculated,  relative  to  benefits  at  free  trade,  for  1980  (table  6).  Thus, 
consumers  gain  at  the  expense  of  producers  in  the  case  of  a  government  cartel 
and  conversely  in  the  case  of  a  producer  cartel. 

An  agricultural  trade  model  was  used  to  estimate  the  effects  of  U.S. 
participation  in  a  world  wheat  and  coarse  grain  cartel  for  1979-83. 
Calculations  with  this  more  detailed  simulation  model  suggested  that  the  U.S. 
could  make  substantial  welfare  gains.     Under  the  most  favorable  alternative 
considered,  1979  U.S.  export  revenue  could  be  double  from  $12  billion  to  $24 
billion. 

DeMelo  specified  a  Walrasian  trade  model  which  was  solved  for  a  set  of 
market-clearing  prices  and  wages  (136) .     Substitution  possibilities  were 
modeled  in  both  product  and  factor  markets.     A  Stone-Geary  utility  function  was 
maximized  subject  to  a  budget  constraint,  yielding  a  linear  expenditure  system 


Table  5 — Welfare  effects  (compensation  variations)  of  trade  liberalization 

(1973  dollars) 


Policy  experiment 

United 
States 

EC  : 

Japan  : 

Rest  of  world 

:  World 
:  total 

Billion 

dollars 

U.S.  proposal 

0.78 

2.27 

0.91 

-2.48 

1.48 

Unilateral  abolition 
of  U.S.  tariffs 

-3.19 

1.07 

.63 

2.40 

.91 

Multilateral 
abolition  of: 
Tariffs 

Nontariff  barriers 

2.77 
-1.49 

4.84 
3.73 

1.48 
.08 

-2.15 
12.64 

6.94 
14.80 

Tariff  and  nontariff 
barriers 

2.32 

8.0 

.15 

9.28 

19.45 

Source:  (39). 
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of  consumer  demands.     In  production,  the  requirements  for  intermediate  inputs 
are  given  by  fixed  input-output  coefficients,  and  substitution  possibilities 
are  restricted  to  primary  factors.     An  equilibrium  is  characterized  by  all 
excess  demands  being  equal  to  zero.     The  model  was  applied  to  estimating  the 
protection  costs  in  Colombia  (circa  1970).     Table  7  summarizes  the  results. 

Boadway  and  Treddenick  constructed  a  model  of  the  Canadian  economy  consisting 
of  56  industries,  two  primary  factors  (labor  and  capital),  and  interindustry 
product  flow  (33).     The  authors  used  Cobb-Douglas  and  CES  forms  of  production 
functions  for  primary  inputs.     Intermediate  inputs  enter  production  in  fixed 
proportions  or  as  part  of  a  Cobb-Douglas  form.    All  prices  (including  the 
foreign  exchange  price)  were  determined  on  competitive  markets,  and  existing 
commodity  taxes  and  income  taxes  as  well  as  tariffs  were  included  in  the 
model.    Using  1966  input-output  data,  the  authors  selected  the  system 
parameters  so  as  to  reproduce  exactly  all  observed  final  demands,  outputs,  and 
factor  employment  levels.     Then  all  tariffs  were  set  equal  to  zero,  and  a  new 
general  equilibrium  was  calculated  conditional  upon  the  parameter  values 
assigned  to  the  system. 

Qualitative  general-equilibrium  results  of  eliminating  tariff  barriers  (table 
8)  were  not  sensitive  to  the  alternative  assumptions  employed  concerning 
production,  substitutability  of  imports  for  domestically  produced  commodities, 
and  measurement  of  labor  units.    But  results  were  sensitive  to  the  choice  of 
export  demand  elasticities.    Removal  of  tariffs  slightly  lowers  the 
wage-capital  rental  ratio;  that  is,  the  tariff  structure  somewhat  protects 
labor-intensive  industries  relative  to  capital-intensive  ones  and,  of  more 
direct  interest  to  this  study,  slightly  lowers  the  measure  of  consumer  utility 
due  to  a  deterioration  in  the  trade  terms. 

In  contrast  to  the  above  studies,  Clements  econometrically  estimated  a 
general-equilibrium  model  that  was  extremely  aggregated  and  excluded  trade 


Table  6 — Welfare  effects  of  wheat  cartels 


Item  ' 

Wheat  cartel 

Government  : 

Producer 

Million  dollars 

per  year 

Major  wheat  exporters:  : 

Gain  to —  ; 

Consumers  ; 

5,361 

-3,634 

Producers  ; 

-17,049 

6,871 

Export  tax  revenue 

16,003 

674 

Total  gain 

4,315 

2,563 

Major  wheat  importers: 

Gain  to — 

Consumers 

-25,202 

-29,016 

Producers 

17,780 

20,651 

Total  gain 

:  -7,422 

-8,365 

Source:     (170) . 
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terms  (52).    U.S.  commodities  were  aggregated  into  three  groups:  imports, 
exports,  and  nontraded  goods.     The  author  expressed  the  joint  supply  of  these 
commodities  in  terms  of  a  quadratic  transformation  function  and  specified 
consumer  demands  in  terms  of  a  linear  expenditure  system.     In  addition,  the 
model  had  a  domestic  market-clearing  condition  for  nontraded  goods  and  an 
income  identity  plus  absorption  equation  (a  partial-adjustment  equation, 
whereby  savings  reduce  the  gap  between  actual  and  longrun  desired  stock  of 
wealth) .     The  commodity  supply  and  consumer  demand  equations  were  nonlinear  in 
parameters  and  were  estimated  as  linear  approximations.    Estimators  were 
obtained  for  the  linear  version  of  the  model  using  U.S.  annual  data  for 
1952-71.     The  imposition  of  a  higher  tariff  in  1959  was  simulated  by 


Table  7 — Protection  costs  in  Colombia 


Item 

Percentage  change  1/ 

Coffee  quota  maintained: 

Fixed  capital  and  land 

-0.3 

Variable  capital  and  fixed  land 

1.1 

Variable  capital  and  land 

1.8 

Optimal  coffee  tax  maintained: 

Variable  capital  and  fixed  land 

3.9 

1/  Percentage  change  in  welfare  from  tariff  solution  (at  1970  world  prices) 
due  to  removal  of  tariffs. 


Source:  (136). 


Table  8 — General  equilibrium  effects  of  eliminating  tariffs  from  Canada 


Output  product 

:     Ni  =  1 

:     Ni  =  10     :  Ni 

=  25  1/ 

Percentage  change 

Agriculture,  forests,  fish 

1.32 

-0.29 

-1.86 

Food,  tobacco,  beverages 

-.30 

.15 

-.23 

Mining  (excluding  coal) 

2.94 

.20 

-1.79 

Fuels,  mines,  wells 

:  1.69 

-.76 

-2.98 

Textiles 

:  -.15 

1.32 

2.46 

Chemicals,  rubber,  petroleum 

-.11 

.38 

.57 

Other  manufacturing 

:  .11 

.18 

.24 

Wage-rental  ratio 

-.18 

.32 

.67 

Exchange  rate 

5.28 

-.47 

-.48 

Welfare  index 

-1.16 

0 

.4 

1/  Ni  =  Export  demand  elasticity. 
Source:  (33). 
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Increasing  the  domestic  input  price  5  percent  over  1959-71  (table  9).  In  the 
long  run,  a  tariff  hurt  the  exported  goods  sectors  more  than  it  did  nontraded 
goods . 

Applebatim  and  Kohli  investigated  Canadian-U .  S .  trade  for  the  appropriateness  of 
the  assumption  of  price-taking  behavior  in  internal  markets,  that  is  the  small, 
open-economy  hypothesis  employed  in  most  empirical  studies  of  international 
trade  (7.)  •    Their  models  tested  for  the  possibility  of  naive  markup 
monopolistic/monopsonistic  behavior  as  well  as  classical  monopolistic/ 
monopsonistic  behavior.    The  authors  formulated  two  models.     In  the  first 
model,  a  Canadian  aggregate  output  is  produced  by  Canadian  capital,  labor,  and 
Canadian  imports  from  the  United  States  and  Canadian  importers  may  show 
noncompetitive  behavior.    A  U.S.  aggregate  output  and  U.S.  exports  to  Canada 
are  produced  from  capital  and  labor  under  competitive  behavior.     In  the  second 
model,  a  Canadian  aggregate  output  and  exports  to  the  United  States  are  jointly 
produced  by  Canadian  capital  and  labor,  and  Canadian  exporters  may  show 
noncompetitive  behavior.    A  U.S.  aggregate  output  is  produced  from  domestic 
capital  and  labor  plus  imports  from  Canada,  and  U.S.  producers  show  competitive 
behavior. 

The  system  for  each  model  specifies  generalized  Leontief  transformation 
functions  for  both  countries  and  is  estimated  as  a  system  of  Canadian  inverse 
demand/supply  equations.     The  authors  do  not  reject  the  hypothesis  of 
competitive  behavior  by  Canadian  importers  of  U.S.  products  but  do  reject  this 
hypothesis  in  favor  of  markup  behavior  in  the  case  of  Canadian  exports  to  the 
United  States.    These  conclusions  are  consistent  with  the  estimated  low 
elasticity  of  U.S.  supply  of  imports  from  Canada  and  larger  magnitude  for 
elasticity  of  U.S.  demand  for  Canadian  imports.     In  addition,  imposing  the 
assumption  of  competitive  price-taking  behavior  on  Canadian  exporters  to  the 
United  States  leads  to  significant  changes  in  estimated  elasticities  (table 
10).    Thus,  errors  in  specifying  can  apparently  lead  to  significant 
inaccuracies  in  estimated  trade  effects. 


FUNCTIONAL  FORMS  FOR  ECONOMETRIC  ESTIMATION 

The  results  of  empirical  studies  of  trade  gains  depend  upon  model 
specification,  estimation  methods,  and  model  construction.  Therefore, 
individuals  interested  in  trade  gains  should  have  a  firm  grasp  of  the  issues 


Table  9 — U.S.  aggregate  supply  and  demand  changes  for  a  5-percent  increase 
in  the  domestic  import  price,  1959-71  (1959  base  year) 


Supply 

Demand 

Year  : 

: Nontraded 

: Nontraded: 

Real  : 

Real 

Exports : 

Imports 

:  goods 

:  Exports: 

Imports 

:     goods  : 

exports  : 

imports 

Percentage 

change 

1959 

:  -3.11 

2.45 

-2.83 

-1.08 

-2.96 

-2.87 

-13.21 

-37.10 

1965 

:  -3.31 

1.65 

-2.29 

-  .59 

-2.31 

-1.60 

-19.78 

-57.54 

1971 

:  -3.66 

1.52 

-2.06 

-  .42 

-2.33 

-1.22 

-16.33 

-36.55 
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involved  in  empirical  trade  modeling.    This  section  presents  a  brief  review  of 
some  recent  developments  in  trade  model  specification  that  are  potentially 
estimatable. 

Woodland  introduced  the  concept  of  an  indirect  trade  utility  function  that  is 
conditional  upon  the  existence  of  a  direct  community  utility  function  (199) . 
Suppose  an  economy  has  an  endowment  vector  v  of  fixed  production  factors  and 
that  all  agents  exhibit  competitive  behavior  at  prices  p  for  net  outputs  y. 
This  yields  the  GNP  function:    which  is  defined  as: 

g(p.v)  =  max  py:  yY(vj    P  >  0,  v  >  0, 

where  Y(v)  denotes  the  set  of  feasible  net  outputs  y  conditional  on  v. 

Assuming  a  utility  function  u(x)  and  a  budget  constraint  px  <  m,  for  income  m, 
the  indirect  utility  function  is  defined: 

V(p,m)  =  max  u(x) :  px  <  m,  x  >  0    p  >  0,  m  >  0. 
Then  define  the  direct  trade  utility  function:    H  =  H  (p,b,v): 

H(p,b,v)  =  V(p,g(p,v)  -  b)  =  max  [u(x):  px  >  g(p,v)  -  (b,x)  >  0], 
where  b  represents  income  not  directly  devoted  to  consumption. 
Differentiating  (and  applying  Hotelling's  lemma,  Roy's  theorem), 

Hpi  (p,b,v)  =  Vpi  (p,m)  +        (p,m)  gpi  (p,v) 
=  Vji,  (p,m)  e^  (p,b,v), 

Hpi  (p,b,v)  =  Hb  (p,b,v)  ei  (p,b,v),  (1) 
where  e^  (p»v)  denotes  the  excess  supply  function  for  commodity  i. 


Table  10 — Inverse  price  elasticities  for  Canadian-U.S.  trade 


>  U.S.  supply  of  Canadian  imports: 

U.S.  demand  for 

Canadian  exports 

Year 

(model  1)  1/  : 

(model 

2)  2/ 

Unrestricted  model  : 

Unrestricted  model  : 

Restricted  model  3/ 

1953  . 

0.0359 

0.302 

-0.176 

1958  ; 

.0519 

.483 

-.129 

1963 

.0590 

.546 

-.084 

1967  : 

.0561 

.404 

-.039 

1972  : 

.0562 

.274 

-.010 

1/  Commodities  are  capital,  labor,  aggregate  output,  and  Canadian  exports/U.S. 


imports. 

2/  Commodities  are  capital,  labor,  aggregate  output,  and  Canadian  imports/U.S. 
exports . 

3/  Competitive  behavior  by  Canadian  exporters. 
Source:     (TJ . 


26 


This  suggests  the  possibility  of  estimating  a  flexible  functional  form  for 
H(p,b,v)  and  then  calculating  the  supply  change.     However,  a  necessary  (and 
sufficient)  condition  for  existence  of  a  consistently  aggregable  u(x)  is  that 
preference  be  quasi-homothetic ,  as  Woodland  recognized  (199).     The  potential 
advantage  of  estimating  e-*-(p,b,v)  from  H(p,b,v)  and  (1)  rather  than  from 
V(p,m)  and  g(P,v)  is  that  data  on  traded  quantities  and  prices  may  be  more 
detailed,  accurate,  and  accessible  than  data  on  production  and  consumption  of 
traded  goods . 

Coyle  addresses  the  issue  of  specifying  appropriate  functional  forms  for 
estimation  when  the  objective  is  to  calculate  general-equilibrium  responses 
(56).     The  maintained  hypothesis  is  that  individual  firms  and/or  consumers 
exhibit  static,  competitive  behavior  at  equilibrium  prices.     Let  a  denote  a 
vector  of  exogenously  determined  parameters  for  an  industry  or  economy,  and 
let  X  =  x(a),  y  =  y(a),  p'^  =  p^(a)  and  p^  =  py(a)  denote  the  corresponding 
general-equilibrium  relations  between  a  and  industry  input  levels,  industry 
output  levels,  and  prices,  respectively.     Then  flexible  forms  for  the 
following  "primal-dual"  relations  are  specified: 

G(a,x,y)  =  [(py(a)y(a)  -  p'^(a)x(a)]  -  lpy(a)y  -  p^(a)x] 
G(a.p)      =  l(py(a)y(a)  -  p^(a)x(a)]  -  [pyy(a)  -  p^x(a)] 

These  relations  can  be  estimated  as  quasi-reduced  forms  for  prices  and 
commodities  using  linear  econometric  techniques  in  a  manner  somewhat  analogous 
to  standard  applications  of  duality  theory.     The  end  results  are  estimators  of 
general-equilibrium  changes  Xg^(a),  y^^ia) ,  and  Pa(a)  that  are  both  linear 
in  the  parameters  to  be  estimated  for  the  functional  forms  and  yet  fully 
consistent  with  the  assumption  of  static,  competitive  behavior  by  all  firms  in 
the  industry. 

CONCLUSIONS 

We  have  tried  to  present  a  relatively  compact  survey  of  recent  developments  in 
trade  gains  literature.     Perhaps  the  most  obvious  aspect  of  one  survey  is  that 
it  indicates  the  difficulty  in  distinguishing  between  a  legitimate  part  of  the 
trade  gains  literature  and  closely  related  fields  in  international  economics. 
The  scope  of  the  topics  covered  in  this  survey  indicate  that  we  found  the 
choice  difficult  to  make,  and  in  many  instances,  somewhat  arbitrary,  so  we 
include  in  our  bibliography  a  much  more  extensive  list  of  papers  than  we  refer 
to  in  the  text.     We  hope  this  list  is  extensive  enough  to  introduce  most 
readers  to  closely  related  topics  that  they  may  wish  to  pursue  more  thoroughly. 

This  survey  also  indicates  that  much  more  research  is  needed  even  though  the 
existing  literature  is  already  unmanageably  large.     This  seems  particularly 
true  in  two  areas:     empirical  verification  of  the  magnitude  of  existing 
potential  trade  gains,  and  the  analysis  of  the  effects  of  domestic  policy 
alternatives  on  trade  gains.     The  latter  area  seems  particularly  important  for 
individuals  interested  in  sectors  like  U.S.  agriculture  where  the  Government 
is  highly  involved.     The  needs  in  the  former  area  are  underlined  by  the 
relative  dearth  of  empirical  studies  on  this  topic  as  well  as  the  relatively 
primitive  approaches  that  have  been  used  in  these  studies. 

Economists  have  not  yet  reached  a  consensus  on  how  to  go  about  achieving  the 
type  of  empirical  knowledge  alluded  to  in  the  previous  paragraph.     A  major 
goal  of  research  in  this  area  would  be  construction  of  workable,  yet 
realistic,  tools  for  such  analysis. 
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